Treatment with phenylbutyrate in a pre-clinical trial reduces diarrhea due to enteropathogenic Escherichia coli: link to cathelicidin induction.
Treatment of shigellosis in rabbits with phenylbutyrate reduces clinical severity and counteracts down-regulation of cathelicidin (CAP-18) in the large intestinal epithelia. We aimed to further evaluate whether in a rabbit model of enteropathogenic Escherichia coli (EPEC) diarrhea, CAP-18 is down-regulated in the small intestine and if oral phenylbutyrate treatment affects CAP-18 expression, clinical recovery, shedding of EPEC in stool and virulence properties of the isolated colonies. EPEC-induced diarrhea down-regulated CAP-18 in the small intestinal epithelia as revealed by immunohistochemistry. Phenylbutyrate treatment reduced clinical illness, improved histological features of inflammation and up-regulated CAP-18 in the epithelia. Active CAP-18 peptide was also released in the stool as noted in Western blot analysis. Multiplex PCR analysis of total bacterial DNA in the stool showed absence of EPEC specific genes eae and bfpA. Treated rabbits shed rough strains still harboring eae and bfpA genes, which were less potent in binding to HeLa cells and induced delayed onset of diarrhea in new rabbits. In conclusion, EPEC-mediated down-regulation of CAP-18 in the small intestinal epithelia was restored by phenylbutyrate treatment. Upregulation of CAP-18 in the epithelia was accompanied by healing of the epithelial lining, reduced shedding and virulence of EPEC and recovery from diarrhea.